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Comparison of computer simulation and experimental validation of accidental drop event at very high 
strain in support of spent nuclear fuel canister development.
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Capabilities/Facilities

Materials science,  
materials engineer- 
ing, welding 

engineering, high tempera-
ture materials testing, high 
temperature material property 
measurements, codes and 
standards, and quality assur-
ance. Drop weight tower and 
drop pad impact facilities; 
laser flash thermal property 
measurement system, vi-
bration/shake tables. High 
temperature specialized heater 
development, fabrication and 
testing.

Materials
Nickel-based alloys, stain-
less steels, oxide dispersion 
strengthened alloys, ferritic/
martensitic alloys, advanced 
intermetallics, construction 
materials, and fuel materials. 
Depleted uranium dioxide, 
thorium dioxide, and non-ra-
dioactive ceramic materials.

Scientific/Engineering 
Issues
Data developed in litera-
ture searches and scientific 
investigations is evaluated 
and applied to the design 

and construction of nuclear 
systems. Materials engineer-
ing support is provided for 
development and applica-
tion of specifications for 
fabrication of nuclear system 
components and specialized 
instrumentation. Material and 
structural response to tension, 
bending, shear and combina-
tions of load when subjected 
to impact are investigated. 
High temperature laboratory 
equipment is used to obtain 
key insights about materials 
compatibility, interactions and 
instrumentation survivability 
under thermal cycling and 
high temperatures.
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Recent Projects
• Neutron absorbing alloy 

development, corrosion 
science, and welding engi-
neering for Yucca Moun-
tain Repository

• Design and testing of 
specialized in-pile instru-
mentation for measuring 
temperature, thermal con-
ductivity, and deformation

• Development and evalua-
tion of corrosion-resistant 
coatings for in-pile appli-
cations

• Materials and welding 
engineering support for 
INL nuclear fuel and waste 
treatment facilities such 
as the NWCF and FAST 
facilities

• Determination of DOE 
spent nuclear fuel canister 
response to accidential 
drop loads

• High temperature heater 
development for testing 
with depleted uranium 
dioxide, Japanese Nuclear 
Power Engineering Corpo-
ration, ~$1.0M/year
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• Development and assess-
ment of in-vessel core 
catcher for advanced high 
power light water reactors, 
DOE International Nuclear 
Energy Research Initiative, 
$400 K/year

Collaborations
• Sandia National Labora-

tory and Lehigh University 
for the development of the 
advanced neutron absorb-
ing alloys

• Pennsylvania State Univer-
sity, Prof. F.B. Cheung, In-
Vessel Retention Strategies 
for High Power Reactors

• 1999 and 2004 drop test-
ing with Sandia Nationial 
Laboratories
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T.E. Lister and R.E. Mizia, 
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P.J. Pinhero, C.V. Robino 
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